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JP 1-315409 

Description of the invention 
Name of the invention 

Hot melt adhesive agent composition material 
Claims of the invention 

1. Hot melt adhesive agent composition material, that is obtained by radical 
copolymerization of 100 weight parts of alkyl (metha) acrylate (A) represented 
by the general formula 

CH2 = C-C-0-R2 
I n 
Rl O . 

( where, Rl represents H or CH3, and R2 represents chain type hydrocarbon 
radical where the number of the carbon atoms is in the range of 4 - 10), and 
in the range of 5 ~ 30 weight parts of a polymerizable polymer (B) represented 
according to the general formula 

CH2 = C — C-O — R4 

in 

R3 O 

( where, R3 represents H or CH3, and R4 represents a nonpolymerizable 
polymer with a weight average molecular weight in the range of 2000 ~ 50000, 
and with a Tg of above 50oC ), and in the range of 2 ~ 30 weight parts of 
isoforunyl acrylate (C), and in the range of 0.2 - 5 weight parts of polar 
monomer (D). ~ 

Detailed description of the invention 

[Technological sphere of application] 

About the present invention, it is an invention about an acrylic type hot melt 
adhesive agent composition material with- excellent adhesive strength and 
cohesive force relative to the mainly olefin type resin etc., low polarity coated 
materials. 

[Previous technology] 

About the pressure adhesive agents of the solvent type that have as a main 
component (metha) acrylic acid alkyl polymer material, the adhesive 
properties, the cohesive properties, the transparency properties, the ageing 
resistance properties ar excellent, and although they have been used in many 



2 



types of applications, most recently, there has been a strong change from the 
solvent type to the thermally melted coatable solventless type adhesive 
materials. 

As the solventless type hot melt type acrylic type pressure sensitive adhesive 
agent, for example, about the descriptions of the Japanese Patent Application 
Number Showa 60-23469, Japanese Patent Application Number Showa 
Number 59-75975, and Japanese Patent Application Number Showa Number 
61-103971, they have disclosed a composition material that is obtained from 
(metha) acrylic acid alkyl, polymerizable polymer ( in other words 
macromonomer ), and a polar monomer represented by together with the 
acrylic acid acryl amide etc., and its application. 

Especially, about the description of the Japanese Patent Application Number 
Showa Number 61-103971, by the addition of plasticizing agent and adhesion 
imparting polymer to the above described composition, it discloses a pressure 
sensitive adhesive agent material that has an excellent balance of the 
adhesive properties like, thermally meltability properties ( hot melt 
properties possessing ), tack, adhesive strength, and cohesive strength etc.. 

However, about the adhesive agent composition according to the previous 
technology, it has been very difficult to strike the balance of the thermal melt 
properties necessary for the acrylic type hot melt adhesive agent ( hot melt 
properties ), and the adhesive properties. 

Especially, about the composition that is disclosed according to the 
descriptions of the Japanese Patent Application Number Showa Number 59- 
75975, and Japanese Patent Application Number Showa Number 60-23469, 
there was the problem that it had low adhesive properties relative to weak 
polar materials ( for example polyethylene etc.) and especially at low 
temperature the adhesive properties are low. 

Also, as it is indicated in the description of the Japanese Patent Application 
Number Showa Number 61-103971, in the case when the plasticizing agent 
containing composition material is coated on paper etc., substrate material, 
the above described plasticizing agent is transferred to the substrate material 
etc., and these are the problem points. 

According to the above described, about the acrylic type adhesive agent, 
although because it has excellent adhesive properties, deterioration resistance 
properties, weather resistance properties etc., it has been used in many 
different types of applications,at the present time, the solvent or emulsion 
type solution coated dried type adhesive agents are the main stream, because 
of the necessity for the solventless type materials, experiments have been 
conducted to make hot melt adhesive materials, and materials with sufficient 
properties have not been obtained, and the practical application has been very 
difficult. 
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[ Problems solved by the present invention] 

About the hot melt adhesive agent composition material according to the 
present invention, it is a material that solves the above described problem 
points, and about its goal, it is to suggest a hot melt type acrylic type pressure 
sensitive adhesive agent composition material, that has good thermal melt 
coatability properties, and has excellent adhesive strength and cohesive 
strength relative to olefin etc, low polarity coated materials. 

[ Measures in order to solve the problem points] 

About the hot melt adhesive agent composition according to the present 
invention, the above described goal is achieved by hot melt adhesive agent 
composition material, that is obtained by radical copolymerization of 100 
weight parts of alkyl (metha) acrylate (A) and in the range of 5 - 30 weight 
parts of a polymerizable polymer (B) and in the range of 2 - 30 weight parts 
of isoforunyl acrylate (C), and in the range of 0.2 - 5 weight parts of polar 
monomer (D). 

About the used according to the present invention ( metha) acrylic add alkyl 

(A) , it is an alkyl acrylate or alkyl methacrylate that are represented according 
to the general formula 

CH2 = C-C-0-R2 

I n 
Rl O 

where, in title formula Rl represents H or CH3, and R2 represents chain type 
hydrocarbon radical where the number of the carbon atoms is in the range of 
4 - 10, for example, butyl ( metha) acrylate, 2-ethyl hexyl (metha) acrylate,, 
isooctyl (metha) acrylate, isononyl (metha) acrylate, octyl (metha) acrylate, 
decyl ( metha) acrylate are appropriate to be used. 

About the used according to the present invention polymerizable polymer 

(B) , it is represented according to the general formula 

CH2 = C — C-O — R4 
I n 
R3 O 

in other words it is a macromonomer, and on one side of the nonend there is 
the polymerizable (metha) acrylate radical, and on the other nonend, there is 
the nonpolymerizable polymer R4. In the formula, R3 represents H or CH3. 

About the nonpolymerizable polymer that is represented by R4, it is a 
nonpolymerizable polymer with a weight average molecular weight in the 
range of 2000 ~ 50000, and with a Tg ( glass transition point temperature ) of 
above 50oC. 
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In the case when the Tg is less than 50oC, the obtained adhesive agent 
becomes soft, and because the cohesive strength is decreased, it is limited to 
above 50oC of the glass transition point temperature. 

Also, in the case when the weight average molecular weight becomes small, 
the adhesive agent becomes soft, and the cohesive strength is decreased. On 
the contrary, in the case when the weight average molecular weight becomes 
high, because the reactivity properties of the polymerizable polymer (B) are 
decreased, it is limited in the range of 2000 ~ 50,000, and preferably it is in the 
range of 5000 - 20,000. 

As the nonpolymerizable polymer R4, for example, polystyrene or its 
derivative compounds, or polymethyl methacrylate or their derivative 
compounds are preferably used. 

About the amount compounded of the above described polymerizable 
polymer (B), it is in the range of 5 ~ 30 weight parts, and preferably in the 
range of 8 - 15 weight parts, relative to 100 weight parts of the alkyl (metha) 
acrylate. 

By the copolymerization of the polymerizable polymer (B) with alkyl (metha) 
acrylate (A) and the other monomer, although it is possible to increase the 
cohesive force, when the amount of the polymerizable polymer (B) is less 
than 5 weight parts, sufficient cohesive strength is not achieved, and on th 
contrary, in the case when 30 weight parts are exceeded, it is hot preferred 
because adhesive properties are not observed. 

About the above described polymerizable polymer (B),it is possible to be 
manufactured according to the descriptions disclosed in the United States 
Patent 3>786,116, and Number 3,842,059, and Japanese Patent Application 
Number Showa 60-133007. 

According to the present invention, about the isophorunyl acrylate (C), it is 
used in order to increase the adhesive properties relative to polyolefins, and 
about the amount used in the compounding, it is in the range of 2 ~ 30 weight 
parts, and preferably in the range of 5 ~ 25 weight parts, relative to 100 weight 
parts of the alkyl (metha) acrylate (A). 

About the case when the amount of isoforunyl acrylate (C) is too small, there 
are no results obtained, and in the case when there is too much, the adhesive 
strength, and particularly the adhesive strength at low temperature of below 
OoC is decreased, and that is why it is not preferred. 

About the polar monomer (D) that is used according to the present invention, 
for example, (metha) acrylamide, N-methyl (metha) acrylamide, (metha) 
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acrylic acid, itaconic acid etc., can be used, and especially acrylamide and 
acrylic acid are preferred. 

About the amount used of the polar monomer (D), it is in the range of 0.2 ~ 5 
weight parts, and preferably in the range of 0.5 ~ 2 weight parts, relative to 100 
weight parts of the alkyl (metha) acrylate (A). 

According to the present invention, about the polar monomer (D), although 
it has an effect of increasing the adhesive strength and especially the adhesive 
strength relative to coated materials that have polar interface,in the case 
when its amount is too little, the cohesive strength is not increased, and in 
the case when its amount is too large because the adhesive strength relative 
to polyethylene etc., low polar coated materials, is decreased, it is not 
preferred. 

About tiie radical copolymerization method of the hot melt adhesive agent 
composition according to the present invention, any type of method can be 
appropriately used, for example, it can be manufactured by solution 
polymerization or agglomeration polymerization etc. 

As the polymerization initiation agent, although peroxide type or azo type 
compounds can be used, it is also good if the polymerization is initiated by 
light or radiation beam. 

Also, in order to adjust the molecular weight, as the appropriate chain 
transfer agent, for example lauryl mercaptan etc, can be used and this is also 
good. 

Especially, in order to obtain wide adhesive properties, depending on the 
requirements, it is also good if plasticizing agent, adhesion imparting 
polymer, deterioration eliminating agent etc., are added. 

In order for the adhesive agent composition material according to the present 
invention to have melt viscosity during the thermal melt coating 
technological process, the weight average molecular weight is preferred to be 
in the range of 100000 to 500000, and most preferably in the range of 150000 - 
350000. 

[Effect] . 

About the hot melt adhesive agent composition according to the present 
invention, it is the case where the polymerizable monomer (B) is 
copolymerized with alkyl (metha) acrylate (A) and another monomer, and 
the non end R4 of the polymerizable polymer, is grafted and by this the 
structure is formed. And about the highly ordered structure of the 
synthesized adhesive agent, it becomes a structur that is phase separated into 
alkyl poly (metha) acrylate part and the R4 part, and at the usual temperature 
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range by the occurrence of physical bridging it is strongly fixed to the coated 
material and it is adhered . Also, at high temperature, because the above 
described physical bridging conditions are eliminated and it has flow 
properties, it is possible to be easily coated. 

(Practical Example) 

Here below the present invention will be explained by using practical 
examples. 

Practical Example 1-5, Reference Example 1-4 

1) Preparation of the hot melt adhesive sheet 

In 1 liter separable flask, according to the shown in Table 1, the desired 
amount of 2-ethyl hexyl acrylate, or n-butyl acrylate (A), polystyrene (B) where 
on one. nonend it is methacrylated (B) ( Macromer C-4500, manufactured by 
Satoma Company, weight average molecular weight 13000, Tg lOOoC), 
isoforanyl acrylate (C), acrylamide or acrylic add (D) and 118 parts of ethyl 
acetate and 0.15 weight parts of lauryl mercaptan were added and 
homogeneously mixed and after. that it was heated up, and under the 
recirculation of the ethyl acetate, azobisisobutylonitrile was added dropwise at 
a rate of 0.01 parts each hour, and for 6 hours a radical copolymerization was 
conducted, and a solution of copolymer with weight average molecular 
weight of 250000 was obtained. 

The solvent agent of the above described copolymer solution is evaporated, 
and the hot melt adhesive agent composition material according to the 
present invention is obtained, and the above described hot melt adhesive 
agent composition material is coated at a temperature of 160oC on a 
polyethylene terephtalate film with a thickness of 25 microns, and the 
thickness of the adhesive agent becomes 20 microns, and the hot melt 
adhesive sheet is obtained. 

2) Measurement of the properties of the hot melt adhesive sheet 

The properties of the manufactured according to (1) hot melt adhesive sheet 
are measured according to the shown here below measurement methods, and 
the results from this are shown in Table 2. 

a) holding strength at a temperature of 40oC 

By following the procedures of JIS-Z0237, on an area of 25 mm x 25 mm, the 
hot melt adhesive sheet is glued oh a stainless steel plate, and in an oven at a 
temperature of 40oC a load of 1 kg is applied ( weight ), and the time until the 
weight falls is measured. 

b) SP adhesive strength 

By following the procedures according to JIS-Z0237, the adhesive strength 
relative to stainless steel plate, is measured by the peeling off at 180o. 
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c) Adhesive strength relative to polyethylene 

Except for the fact that as the coated material a clean polyethylene plate is 
used, everything else is conducted according to the same method as in the 
case of the SP adhesive strength measurement, and the adhesive strength is 
measured at a temperature of 23oC, OoC, and -lOoC by the peeling off at 180o. 

d) Viscosity of the melt at I6O0C 

Sy using the high forming flow tester ( manufactured by Shimadzu), the 
viscosity at a temperature of I6O0C was measured. 
Conditions: load 10 kgf, die 1 mm x 10 mm 

[Effect of the present invention] 

About the hot melt adhesive agent composition according to the present 
invention, as it is described here above, at the copolymerization of alkyl 
(metha) acrylate and polymerizable polymer, the performance balance of the 
thermal melt properties and adhesive properties is excellent, and especially, 
by the copolymerization of isoforunyl acrylate and polar monomer, excellent 
adhesive strength and cohesive strength ( holding strength ) are 
demonstrated relative to polyolefins, and also, even at low temperatures 
there is no decrease of the adhesive strength and the cohesive strength. 

Headings for the tables and figures: 
Table 1: 

2-ethyl hexyl acrylate, 2. composition ( weight parts), 3. n-butyl acrylate, 4. 
polystyrene ( Remark), 5. isoforunyl acrylate , 6. acrylamide, 7. acrylic add, 8. 
weight average molecular weight, 9. Practical Example, 10. Reference 
Example, 11. 10,000, 12. Remark: polystyrene where on one side of the nonend 
it is methacrylated. 

Table 2: 

1. holding strength at a temperature of 40oC, 2. adhesive strength (g/inch), 3. 
relative to polyethylene, 4. viscosity of the melt at a temperature of I6O0C, 5. 
above, 6. Practical Example, 7. Reference Example. 

• 

Patent Assignee: Sekisui Kagaku Kabushiki Kaisha 
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